The added value of rabies virus as a retrograde tracer when combined with dual anterograde tract-tracing.
Rabies virus (RV) has widely been used as a trans-synaptic retrograde tracer to analyze chains of connected neurons. The use of antibodies directed against the viral nucleoprotein enables viral nucleocapsids to be visualized within the cell soma, as well as within the thickest main dendrites. However, through this approach it is often difficult to accurately define post-synaptic elements (thin dendrites and/or dendritic spines). This limitation can now easily been circumvented by taking advantage of antibodies directed against a soluble viral phosphoprotein that spreads throughout the cytoplasm of the infected neuron, thereby producing Golgi-like immunofluorescent labeling of first-order projection neurons that are infected with RV. Furthermore, when combined with anterograde tracers such as Phaseolus vulgaris-leucoagglutinin (PHA-L) and biotinylated dextran amine (BDA), this procedure to detect RV facilitates the accurate visualization of both the pre- and post-synaptic elements. Finally, this method of viral detection is sufficiently sensitive to detect weakly labeled second-order neurons, which can then be further characterized neurochemically. Several examples are provided to illustrate why retrograde trans-synaptic tracing using RV can be regarded as an important breakthrough in the analysis of brain circuits, providing an unprecedented level of resolution.